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ABSTRACT:

BACKGROUND & OBJECTIVE: Osteopenia is a condition in which bone mineral density (BMD) 
is decreased. If not timely prevented, it can be aggravated to severe osteoporosis and a risk for 
fractures. Our objective was to find out the frequency of osteopenia and osteoporosis in female 
medical students residing in hostel of Punjab Medical College Faisalabad.

METHODOLOGY: A Cross-sectional study was conducted in Liaqat and Fatima hall of Punjab Medical 
College Hostel, Faisalabad from 1st June 2014 to 31st August 2014 after ethical review committee 
approval. By using non probability convenient sampling technique, 212 female students of MBBS 
residing in Punjab Medical College Hostel were included in study. Predesigned questionnaire was used 
to collect data.Data was analyzed by using 17 version of SPSS.

RESULTS: Out of 212 females, the age of 70 (33%) females was <20 years, the age of 80 (38%) 
females was 21-22 years and 62 (29%) females was ≥ 23 years. The frequency of osteoporosis was 
81(38%), osteopenia was 123 (58%) and normal females were only 8 (4%). In relation to regular 
exercise, significant association was observed with p <0.001.  

CONCLUSION: Frequency of osteopenia and osteoporosis was high among female medical students. 
To address this serious public health issues, health education should be provided. 
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INTRODUCTION:

Osteopenia is defined as a condition in which bone 
mineral density (BMD) is low or decreased. If 
not timely prevented, it can aggravate to severe 
osteoporosis and increase risk for fractures 
[1].Nearly nine million people suffered from 
osteoporosis fracture worldwide. Osteoporosis 
is a global health issue, Globally, it is estimated 
that one third of women and one fifth of men 
suffered from osteoporosis and fracture of bone. 
A prelude inquiry in Hong Kong disclosed that 
35% of adult workplace staff were affected 
from either with osteoporosis or osteopenia[2].
According to WHO, osteopenia is defined as 
a T-score between -1 to -2.5[3]. Bone Mineral 
Density (BMD) defines outcome measurements 
such as subsequent fracture risk and mortalityas, 
T-score ≥ -1 is normal, T-score between -1 
and -2.5 is osteopenia and T-score ≤ -2.5 is 
osteoporosis. In Pakistan, it has been found that 
out of 171 million population, 40.18 million were 
osteopenic and 9.91 million were osteoporotic. 
By 2020,it is predicted to move upto 11.3 million 
and 12.91 million by 2050 [4].
It develops virtually fourfold less in males than 
in females as males have giant skeletons, their 
bone loss starts later and develops slowly, and 
that they don't expertise changing hormonal 
secretion and bone loss[4]. In clinical practice, 
postmenopausal and age-related osteoporosis 
are the most common and major forms of bone 
loss seen. However, younger people can also 
suffer from this disease[5]. A study conducted in 
Iran showed that bone mass was low in 29-39 
years age group. Another study in Saudi Arabia 
showed that high parity and prolonged lactation 
are causes of low BMD in women less than 35 
years of age. Prevalence of osteopenia is high 
among young women, i.e., 64% in less than 30 
years of age and 55% in those 31-45 years of 
age. A study conducted in KPK Pakistan showed 
that 47.7% women were osteopenic and 24.7% 
were having osteoporosis [6].
By origin both osteopenia and osteoporosis are 
complex of different factors, as there are many 
causal factors of bone health including nutrition 
and physical activity. Prevalence of osteopenia 
in Pakistani females is high due to high intake of 
fast food, calcium deficient diet and sedentary 
life style. A study was conducted in primary 

health care department of Karachi revealed that 
30.7% participants were osteoporotic and 44.5% 
were having osteopenia [1]. It was mainly due 
to less physical activity, less intake of calcium 
supplements, inadequate sun exposure, tobacco 
intake. Non-contagious illness like diabetes and 
depression has robust relation with low bone 
mineral density [7].

Measurement of bone mass during mature life 
give information about bone development during 
an tepartum stage until adultery and also amount 
of bone loss during old age. The most important 
causal factor of peak bone mass is considered to 
be hereditary [8].
Osteopenia and osteoporosis diagnosis is 
mainly done with measurement of bone mineral 
density with ultrasound or by dual-energy X-ray 
absorptiometry (DEXA) scan. DEXA scan is gold 
standard for measurement of bone mineral 
density. However, measurement of bone mineral 
density by ultrasound is non-intrusive, less 
expensive and available easily than DEXA. In 
ultrasonic method, calcaneus bone is used to 
measure bone mineral density and converted 
into T-score after comparing with normal adult 
population values [9].
Pakistani population suffered from osteopenia 
and osteoporosis in millions. Osteoporosishas 
become a public health concern as the available 
statistical data is on the osteoporosis and 
prevalence of (osteoporotic) hip fractures per year 
is not clear [7]. An appreciation of the frequency 
of osteopenia in conjunction with its association 
with risk factors can provide the premise for 
establishing stronger and cheaper programs of 
prevention, and guard against the reasons of 
osteoporosis. This study was conducted to gauge 
the osteopenia and osteoporosis frequency  in 
females from hostel of Punjab Medical College, 
Faisalabad. 
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METHODOLOGY:
A cross-sectional study from 1st June 2014 to 
31st August 2014 was conducted in Liaqat and 
Fatima hall of Punjab Medical College Hostels, 
Faisalabad. Non-probability convenient sampling 
was used to collect data.
After ethical review committee approval, the 
study was conducted in Punjab Medical College 
hostels Faisalabad. The date and timing of 
camp was displayed on notice boards one week 
before this activity. The procedure was verbally 
explained to them. By using non-probability 
convenient sampling technique, 212 female 
students of MBBS, who were resident of Punjab 
Medical College hostels were included in study, 
while students on steroid therapy were excluded 
from study. Pre-designed questionnaires were 
used to collect data regarding age, demographics 
and physical activit status. Calcaneal 
quantitative ultrasound (osteo Sys Sonost 3000 
Ac10B1110271) was used to test BMD. Test was 
performed free of cost. 
Data Analysis: Data were analyzed by using 

SPSS (Statistical Package for Social Sciences) 
version 17. Descriptive statistics were applied; 
categorical variables were calculated by 
frequencies. For comparison of groups chi-
square test was used. Results of the study were 
considered significant if p-value was ≤ 0.05. 
Participants of study were divided into three 
groups based on WHO criteria of T score normal, 
osteopenic and osteoporotic. 

RESULTS:
Out of 212 female participants, 70 (33%) females 
belong to age group of <20 years, 80 (38%) of 
21-22 years and 62 (29%) have ≥ 23 years, 
our study results showed that 81(38%) females 
were osteoporotic, 123 (58%) have osteopenia 
and 8 (4%) were normal in above groups with 
p value of 0.035 (Table-I). The distribution of 
female medical students according to five years 
of MBBS is shown in table-II. 
Significant association was found between five 
years of MBBS and T scores with p<0.001 (Table-
III). 
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Age group
(years)

N (%)

≤ 20 70 (33.0)

21 – 22 80 (37.7)
> 22 62 (29.2)

Total 212 (100.0)

Class N (%)

1st year 44 (20.7)
2nd year 22 (10.4)
3rd year 19 (9.0)
4th year 122 (57.5)
Final year 5 (2.4)

Total 212 (100.0)

Characteristics Number Normal 
n(%)

Osteopenia
n(%)

Osteoporosis 
n(%)

p-value

Age Group <20 years= 70 2 (2.86) 32(45.71) 36(51.43) 0.035
21-22 years= 80 3(3.75) 47(58.75) 30(37.50)
>23 years=62 3(4.84) 44(70.97) 15(24.19)

MBBS Class 
Group

1st year=44 0(0.00) 21(47.73) 23(52.27) < 0.001
2nd year=22 1(4.55) 11(50.00) 10(45.45)
3rd year=19 1(5.26) 9(47.37) 9(47.37)

4th year=122 4(3.28) 81(66.39) 37(30.33)
Final year=5 2(40.00) 1(20.00) 2(40.00)

Regular exercise Yes=50 4(8.00) 32(64.00) 14(28.00) 0.071
No =162 4(2.47) 91(56.17) 67(41.36)

Table-I: Age Group of Participants.

Table-III: Comparison of variables/characteristics among normal, osteopenia and 
osteoporotic individuals

Table-II: MBBS Class Distribution.
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In our study 50 (24%) participants did regular 
exercise, and 162 (76%) did not do regular 
exercise, out of 50 participants doing regular 
exercise 14 (17%) were osteoporotic and 32 
(26%) were having osteopenia. Similarly in 162 
participants not doing regular exercise, 67 (82%) 
were osteoporotic and 91 (74%) were suffering 
from osteopenia with p-value=0.071.

DISCUSSION:
Osteoporosis is a serious public health concern 
with common metabolic and skeletal disorder; 
it has been neglected in several developing 
countries like Pakistan due to several reasons. One 
main cause is the assumption that osteoporosis 
could be an ineluctable consequence of ageing 
and misconception that osteoporosis is an illness 
of industrialized countries[10].
The results of our study showed that osteopenia 
was the prime metabolic disorder in young female 
students. This is comparable to a study conducted 
in Karachi, which revealed that osteopenia 
was prevalent among females between 20-
30 year’s [1]. Another study in Karachi showed 
that low bone mass was significantly associated 
with female gender[11]. Also, it was revealed in 
Saudi Arabia thatosteopenia was more prevalent 
among females of this age group[12]. However, in 
contrast to our study, osteopenia prevalence was 
found less in female of age group 20-29 years 
(17.4%) in Tehran [13].
The results of our study showed a significant 
association between MBBS class group and 
T score with p<0.001. This is comparable to 
a study conducted in India where 27.7% of 
female medical students had low BMD values 

[14] . However, in contrast to our results, a study 
conducted in Pakistan showed that with increase 
in level of education, there is increase possibility 
of good health and bone mineral density [15].
Our study results showed that 50(24%) 
participants did regular exercise, and 162 (76%) 
did not do regular exercise, out of 50 participants 
doing regular exercise 14 (17%) were osteoporotic 
and 32 (26%) were having osteopenia. Similarly 
in 162 participants not doing regular exercise, 
67 (82%) were osteoporotic and 91 (74%) 
were suffering from osteopenia with p-value of 
0.071. This is in agreement of a study which 
showed the significant association between daily 
exercise and T score with p-value of < 0.05[2]. 

Another study showed that low mineral density 
was not associated with participants involved in 
regular physical activity as compared to those 
who did not work out daily or have sedentary 
life styles[11,16]. Similarly,in Nigeria, it has been 
observed that osteoporosis prevalence was high 
among younger ages due to non-participation in 
sports and occupational activities [17].

LIMITATION OF STUDY:
Firstly, in our study, we did not use DEXA scan to 
measure bone mineral density as it was expensive 
and has radiation hazards. Secondly, cross 
sectional design may have over or underrated 
osteopenia and osteoporosis among females.   

CONCLUSION:
It is concluded that frequency of osteopenia and 
osteoporosis was high among female medical 
students residing in hostel. To address this 
serious public health issues, health education 
should be provided. Modifiable risk factors like life 
style modification can improve bone health. More 
researches are required for accurate estimation 
of prevalence of osteopenia and osteoporosis 
among Pakistani population.

RECOMMENDATIONS:
There is need to change the life style of female 
students residing in hostels. To bring this 
change massive scale community education 
on bone healthy habits throughout life ought 
to be promoted through electronic and print 
media. Whereas the genetic predisposition 
cannot be modified, emphasis on prevention 
can be expected to result in lesser girls suffering 
from osteopenia and there by reduction in the 
morbidity relating to it.

ACKNOWLEDGEMENT: None.
CONFLICT OF INTEREST: All authors disclose 
no conflict of interest.
GRANT SUPPORT & FINANCIAL 
DISCLOSURE: None.

REFERENCES:
1.	 Soomro RR, Ahmed SI, Khan M.Frequency of 

osteopenia and associated risk factors among 
young female students: Journal of the Pakistan 
Medical Association. 2017;67(3):365-368.

2.	 Lee CN, Lam SC, Tsang AY, Ng BT, Leung 

Imam Hamayun SH, Sagheer U, Ismail T, et al.,         BONE MINERAL DENSITY IN MEDICAL STUDENTS



197JUMDC  Vol. 12, Issue 3, July–September, 2021

JC, Chong AC. Preliminary investigation on 
prevalence of osteoporosis and osteopenia: 
Should we tune our focus on healthy 
adults?. Japan Journal of Nursing Science. 
2015;12(3):232-248.

3.	 World Health Organization – WHO Criteria 
for Diagnosis of Osteoporosis - 4BoneHealth 
Available from: http://www.4bonehealth.
org/education/world-health-organization-
criteria-diagnosis -osteoporosis

4.	 Shahid MA, Khan AN, Nisar M, Shah MA,Roshan 
P, Baig S. High frequency of osteopenia in 
young adults of Karachi;PakistanJournal of 
Medicine and Dentistry. 2019;8(04):20-24. 
Doi: 10.36283/PJMD8-4/004

5.	 Chin KY, Ima-Nirwana S. The role of tocotrienol 
in preventing male osteoporosis—a review 
of current evidence. International Journal of 
Molecular sciences. 2019; 20(6):1355.

6.	 Toheed R. Bone Mineral Density (BMD) 
Status and its Determinants in Rural Women 
of Reproductive Age. Journal of Rawalpindi 
Medical College. 2016;20(2): 129-131.

7.	 Masood Z, Shahzad S, Saqib A, Ashraf K. 
Osteopenia and osteoporosis frequency 
among females. Professional Medical 
Journal.2014; 21(3): 477-483.

8.	 Nazir S, Sagheer U, Riaz S, Khan ZM.  
Frequency of Osteoporosis and Osteopenia 
and its associated factors among general 
population in Faisalabad. Professional 
Medical Journal.2019; 26(12): 2216-2221.
Doi: 10.29309/TPMJ/2019.26.12.4073

9.	 Akbar W, Ali U. Osteoporosis, Osteopenia 
in elderly females of Mardan Region KPK, 
Pakistan. Journal of BachaKhan Medical 
College. 2017;1(2):76-79.

10.	Habib S, Iqbal R, Shahid M, Habib A. Growing 
prevalence of osteoporosis in Pakistan: 
Call for action. Journal of Pakistan Medical 
Association. 2015;65(2):230-231.

11.	Haris S, Jahan F, Afreen A, Ahmed H, 
Ahmed Z. To determine the risk factors and 
prevalence of osteoporosis among adult 
Pakistani population residing in Karachi using 
quantitative ultrasound technique. Journal of 
Community Medicine and Health Education. 
2014;4(4):1-5. Doi: 10.4172/2161-0711. 
1000299.

12.	Hammad LF, Benajiba N.Lifestyle factors 
influencing bone health in young adult 
women in Saudi Arabia. African Health 

Sciences.2017;17(2): 524-531. Doi:10.4314/
ahs.v17i2.28

13.	Larijani B, Hossein-Nezhad A, Mojtahedi A, 
Pajouhi M, Bastanhagh MH, Soltani A, et 
al. Normative data of bone mineral density 
in healthy population of Tehran, Iran: A 
cross sectional study.BMC Musculoskeletal 
Disorders. 2005; 6(1):38.Doi:10.1186/1471-
2474-6-38

14.	Sengodan VC, Sivagnanam M, Thiagarajan 
N, Vellaiyan S. Evaluation of osteoporosis 
among medical and paramedical staff in 
a tertiary health care hospital in India. 
Journal of Nature and Science of Medicine. 
2019; 10(1): 29-33. Doi: 10.4103/jnsbm.
JNSBM_154_18

15.	Tariq S, Baig M, Tariq S, Shahzad M. Status 
of bone health and association of socio-
demographic characteristics with bone 
Mineral Density in Pakistani Females. Pakistan 
Journal of Medical Sciences. 2019;35(3):812-
817. Doi: 10.12669/pjms.35.3.551

16.	Tariq S, Lone KP, Tariq S. Comparison of 
parameters of bone profile and homocysteine 
in physically active and non-active 
postmenopausal females. Pakistan Journal 
of Medical Sciences. 2016;32(5):1263. Doi: 
10.12669/pjms.325.10655

17.	Alonge TO, Adebusoye LA, Ogunbode AM, 
Olowookere OO, Ladipo MA, Balogun WO, 
et al. Factors associated with osteoporosis 
among older patients at the Geriatric Centre 
in Nigeria: A cross-sectional study. South 
African Family Practice. 2017;59(3):87-93.

AUTHORS CONTRIBUTION:
Hamayun Suqrat Hassan Imam: Principal 
contributor, conceptualization and design of 
research work, data collection and statistical 
analysis.
Uzma Sagheer: Writing of manuscript, results 
analysis, data collection, drafting, literature 
search, and reference collection.
Tahir Ismail: Literature search, revision of 
manuscript.
Muhammad Khalid Saddiqui: Drafting, 
acquisition and final approval of the version to 
be published.  

Submitted for Publication: 10-09-2020
Accepted After revision:  22-06-2021

Imam Hamayun SH, Sagheer U, Ismail T, et al.,         BONE MINERAL DENSITY IN MEDICAL STUDENTS


